Networks themselves have an intuitive appeal, utilising metrics that facilitate the 63 identification of central players, which are key to flow and connectivity within a given 64 system [18](Box 1); this provides a means to explore connectivity at multiple scales, 65 clarifying the relationship between structure and process in biological systems [19, 20] . 66 Analyses of movement data, retrieved from numerous active or passive methods, currently 67 rely heavily on correlative measures of fixed units (e.g. presence-absence data) to explore 68 inter-and intraspecific comparisons or environmental predictors of movement. Adopting a 69 'network perspective' however, helps to quantify dynamics while accounting for the non- 70 independence of movement steps. Networks achieve this by considering relationships 71 between network edges that represent the transition between paired locations within an 72 individuals' movement network. The flexibility with which we can define these edges, from a 73 simple A to B transition for an individual, to the correlation of route similarity between 74 individuals potentially moving as a collective [21] , is crucial for extracting and delineating 75 behaviour from very large data sets or where we have limited knowledge of the study 76 system. Consequently, movement networks can be spatially explicit and dynamic, 77 explanatory or predictive; they provide a powerful means to visualise, interpret and 78 interrogate animal tracking data, generating new hypotheses with clear applications in 79 conservation and resource management. 80 In this review, we draw on recent developments in the acquisition and analysis of 81 spatial data to explore how movement ecology is benefiting from the convergent evolution 82 of network tools across multiple disciplines. The network approach, for example, will clearly 83 benefit from advances in the fields of biologging and machine-sensing of behavioural data 84 which have considerably progressed our understanding of wild animal biology [15, 22, 23] or 85 urban planning and modelling of human mobility within geography [10, [24] [25] [26] . We discuss 86 how network theory is generating new hypotheses and explore the novel insights into 87 ecological connectivity provided through animal movement networks. Further, we 88 investigate the interplay between social and spatial networks through recent advances that 89 allow inference of social networks from the temporary nature of visitation patterns at 90 logging stations. Still in its infancy, we highlight a number of areas where we see this field is 91 expanding and discuss the future impact this emergent research theme will have on 92 individual and collective movement in the context of ecology, evolution and conservation. 
Capturing visitation chronology and duration
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There are ongoing challenges associated with incorporating time in movement networks. 265 We foresee great potential in methods that search for repeated topologies (e.g. temporally Here we outline the utility of such metrics for defining areas of critical importance in 593 movement networks. Unweighted, binary networks (Fig 1i) simply indicate whether an 594 animal has moved between two locations and this relationship can be accompanied by 595 directionality (Fig. 1ii) . In movement networks there are also two key temporal measures 596 that accompany an edge: 1) time the edge occurred (T-D), providing some chronology of 597 edge formation and 2) duration (Δtm), which is the time taken from leaving one node to 598 arriving at another. Weighting the edges informs the frequency with which that movement 599 has occurred and by averaging the sums of the linked weights arriving and departing from a 600 location, we obtain the relative node strength (indicated by node size in Fig 1iii) . 
